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@ Metiiod of manufacturing a shear plate for a dry-shaver. 



@ The invention relates to a method of manufactur- 
ing a shear plate for a dry-shaver, which shear plate 
is formed with perforations, at least one side of a 
metal sheet being provided with a layer of a pho- 
tosensitive material, which photosensitive material is 
exposed to radiation via a mask formed with a pat- 
tern of holes conresponding to the pattern of the 
perforations, after which the photosensitive material 
is developed and the perforations are fonmed in the 
metal sheet by etching. In accordance with the 
method a positive photosensitive material Is used 
and in at least two stages at least two masks are 
employed, the method as defined above being car- 
ried out using a first mask and. subsequently, in the 
second stage using a second mask that part of the 
positive photosensitive material which was covered 
^by the first mask being exposed to radiation, upon 
Lr> which said material is developed and the etching 
2 process is continued. 
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Method of manufacturing a shear plate for a dry-shaver 



The invention relates to a method of manufac- 
turing a shear plate for a dry-shaver, which shear 
plate is formed with perforations, at least one side 
of a metal sheet being provided with a layer of a 
photosensitive material, which photosensitive ma- 
terial is exposed to radiation via a mask fonned 
with a pattern of holes con-esponding to the pattern 
of the perforations, after which the photosensitive 
material is developed and the perforations are 
formed in the metal sheet by etching. 

Such a method is known, for example from 
United States Patent Specification 4.105,493. The 
method in accordance with said Patent Specifica- 
tion further aims at improving the smoothness of 
the shear plate in that after the perforations have 
almost been formed the photosensitive layer is 
removed and the entire surface area of the shear 
plate at one side is subjected to a second etching 
operation. 

For a close shave it is important that the shear 
plate is as thin as possible. However, a shear plate 
cannot be made arbitrarily thin if requirements 
such as those Imposed on its strength and stiffness 
are to be met. 

It is an object of the iijvention to provide a 
simple method of manufacturing a shear plate 
which is locally, for example directly around the 
perforations, thinner than at other locations. 

The method in accordance with the invention is 
characterized in that a positive photosensitive ma- 
terial is used and in that in at least two stages at 
least two masks are applied to one side of the 
sheet the method as defined in the opening para- 
graph being canried out in the first stage using a 
first mask, after which in the second stage using a 
second mask that part of the positive photosen- 
sitive material which was covered by the first mask 
is exposed to radiation, upon which said material is 
developed and the etching process is continued. 

Special embodiments of this method and pro- 
ducts manufactured by means of the method are 
defined in the appended subsidiary Claims. 

The invention will now be described in more 
detail, by way of example, with reference to the 
Rgures. 

Figures 1 to 4 are sectional views of a metal 
plate with a photosensitive layer and. If applicable, 
a mask in order to illustrate a first embodiment of 
the method in different stages. 

Figure 5 is a sectional view taken on the line 
V-V in Rg. 6 and showing a shear plate manufac- 
tured by the method illustrated in Rgs. 1 to 4, 

Rgure 6 is a plan view of the shear plate 
shown in Rg. 5. 



Rgures 7 to 10, in the same way as Rgs. 1 
to 4, illustrate a second embodiment of the meth- 
od. 

Rgure 11 is a sectional view taken on tiie 
5 line XI-XI in Rg. 12 and showing a shear plate 
manufactured by the metiiod illustrated in Rgs. 7 
to 10. 

Rgure 12 is a plan view of the shear plate 
shown in Rg. 11. and 
70 Rgure 13 is a perspective view of a shaver 

comprising the shear plate shown in Rgs. 11 and 
12. 

The method employs a flat metal sheet 1 on 

T5 whose side 2 a layer 3 of a positive photosensitive 
material is deposited. If necessary, this layer is 
subjected to a thermal treatment. The otiier side 4 
is covered witti, for example, a protective layer 5 of 
adhesive tape. In a first stage a first mask 6 is 

20 arranged on tiie layer 3, which mask has a pattern 
of holes 7 conresponding to tiie pattem of perfora- 
tions to be formed in the metal sheet 1. The 
portions 8 of tiie layer 3 which are not shielded by 
tiie mask 6 are exposed to ultraviolet radiation 9 

25 (Rg. 1). Subsequentiy ttie mask § is removed and 
tfie photosensitive material at tiie location of the 
portions 8 is removed by developing and rinsing, 
causing ttie apertures 10 to be formed in tiie layer 
3. If ttie side 2 of the metal sheet 1 is subsequentiy 

30 subjected to an etching process (for example 
spray-etching) the recesses 11 (Rg. 2) will be 
formed in ttie metal sheet 1 undemeath the ap- 
ertures 10. 

Subsequentiy, in a second stage, a second 

35 mask 12 having larger holes 13 is placed on tiie 
layer 3. so tiiat portions 14 of the photosensitive 
layer 3 which were covered by the first mask 6 can 
now be exposed to ultraviolet radiation 15 (Rg. 3). 
After removal of the second mask 12 and develop- 

40 ing and rinsing tiie apertures 10 in the layer 3 have 
become larger, resulting in the apertures 16 (Rg. 
4). Subsequentiy. etching is continued until the 
recesses 1 1 shown in Rg. 2 have been enlarged to 
form tiie tiirough-going perforations 17 in Rg. 4. 

45 After removal of tfie residual portions of tfie 
layer 3 and the protective layer 5 tiie shear plate 
18 as formed by tiie metal sheet 1 witii tiie perfora- 
tions 17 and as shown in Rgs. 5 and 6 is ready. 
This two-stage manufacturing mettiod using 

50 two different masks results in a special shape of 
the perforations 17 witii portions 17' and 17 of^ 
different diameters. The portion 17' is bounded^py 
an annular shear-plate zone 19 of snmaller thick- 
ness than tiie shear-plate zone 20 having the ori 
inai. ttiickness of the metal sheet. 
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When used in a shaving apparatus the shear 
plate 19 has an arcuate shape and its side 4 will 
engage against a drivable shaving member. The 
portion 20 then provides the required stiffness of 
the shear plate and the zones 19 of smaller thick- 
ness enable the hairs to be severed very close to 
the skin. The applied etching method enables the 
wails of the portions ^7 of the perforations 17 to 
fonm an acute angle a (Rg. 5) with the side 4 of the 
shear plate, thereby providing optimum shaving 
results in cooperation with the drivable shaving 
member. 

The above method is very suitable for the 
manufacture of such shear plates with zones of 
reduced thickness around the perforations. The use 
of the positive photosensitive material is essential 
in this method. The photosen sitive material left on 
the metal sheet after the first stage is still unex- 
posed and has consequently preserved its light- 
sensitive properties, enabling it to be used in the 
second stage. If desired, tiie method can be ex- 
tended with a third stage using a third mask etc. 

Instead of masks 6. 12 with holes 7 and 13 
respectively other masks may be employed, for 
example photographic films with areas which are 
transparent and non-transparent to ultraviolet radi- 
ation. 

In tiie above method the holes 7. 13 in the 
masks 6 and 12 respectively are circular but it will 
be appreciated that other shapes can be used. 

The method as illustrated in Rgs. 7 to 10 again 
employs a metal sheet 21 on whose side 22 a 
layer 23 of a positive photosensitive material is 
deposited. A mask 24 with holes 25 is placed on 
the layer 23. The side 26 of the metal sheet is also 
provided with a layer 27 of a positive photosen- 
sitive material on which a mask 28 is superposed, 
which mask has holes 29 conresponding to the 
holes 25 in the mask 24. Both sides of tills assem- 
bly are exposed to ultraviolet radiation 30 (Rg. 7). 
as a result of which recesses 31 and 32 are formed 
in the layers 23 and 27 respectively (Rg, 8). Sub- 
sequentiy. the masks are removed and the pho- 
tosensitive layers are covered with a protective 
layer 33. The first stage is completed by etching 
the sheet 21, as a result of which recesses 34 
corresponding to ttie holes 25 are formed in the 
side 22. 

In the second stage a second mask 35 is 
placed on the positive photosensitive layer 23 on 
the side 22, so that in tiie customary manner, inter 
alia by exposure to ultraviolet radiation 36 (Rg. 9), 
tiie recesses 31 in ttie layer 23 in Rg. 8 are 
enlarged to fomn the recesses 37 in Rg. 10. The 
protective layer 33 is removed and the metal sheet 
21 is etched simultaneously at botfi sides to form 
ttie perforations 38. The shear plate 39 is ready 
after removal of residual portions of the layers 23 



and 27. Rgs. 11 and 12 show a prefenred embodi- 
ment of a shear plate 39 which can be manufac- 
tured by means of this method. In ttiis shear plate 
a plurality of elongate perforations 38 anranged in a 

5 row terminate in a common channel-shaped recess 
40. The recesses 40 are separated by ridges 41. 

The masks 24 and 28 are ttien fonmed witti 
holes 25 and 29 respectively whose shape cor- 
responds to tiiat of tiie perforations 38 in the shear 

10 plate 39. The mask 35 has elongate holes cor- 
responding to the channel-shaped recesses and 
separated by strips 43 (Rg. 9). 

Again ttie perforations 38 are surrounded by 
zones 44 of smaller thickness than the remainder 

rs of the shear plate. However, such a shear plate 39 
can also be manufactured using a method as de- 
scrit>ed with reference to Rgs. 1 to 4. 

The shear plate 39 as shown in Rgs. 11 and 
12 can be employed, for example, in a shaver 45 

20 as shown in Rg. 13, the shear plate being mounted 
in the shaver in arcuate form. The longitudinal 
directions of the elongate perforations 38 are ori- 
ented in tiie width direction (arrow A) of the shaver, 
ttie ridges 41 being curved in a direction transverse 

25 to tills widtti direction. The ridges 41 again provide 
tiie required stiffness of the foil. 



Claims 

30 

1. A metiiod of manufacturing a shear plate for 
a dry-shaver, which shear plate is fonnned with 
perforations, at least one side of a metal sheet 
being provided with a layer of a photosensitive 

35 material, which photosensitive material is exposed 
to radiation via a mask formed with a pattern of 
holes corresponding to the pattem of the perfora- 
tions, after which ttie photosensitive material is 
developed and ttie perforations are fonnned in ttie 

40 metai sheet by etching, characterized in ttiat a 
positive photosensitive material is used and in that 
in at least two stages at least two masks are 
applied to one side of the sheet, the method as 
defined in tiie preamble being canied out in ttie 

45 first stage using a first mask, after which in ttie 
second stage using a second mask that part of ttie 
positive photosensitive material which was covered 
by the first mask is exposed to radiation, upon 
which said material is developed and the etching 

50 process is continued. 

2- A metiiod as claimed in Claim 1. character- 
ized in that the method is applied to both sides of 
ttie metal sheet. 

3. A mettiod as claimed in Claim 1 , character- 

55 ized in that, in addition to the method as claimed in 
Claim 1 applied to side one of ttie metal sheet, 
side two of ttie metal sheet is subjected to an 
etching process, side two being etched concur- 
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rently with the etching process in one of the stages 
of the method applied to side one and. as part of 
the other one of said stages, the second side being 
masked during etching. 

4. A shear plate for a dry-shaver, characterized s 
in that the shear plate has been manufactured by a 
method as claimed in any one of the preceding 
Claims, the shear plate being fonmed with perfora- 
tions adjoined by zones having a thickness smaller 
than the portions of the shear plate situated be- w 
tween the perforations. 

5. A shear plate as clamed in Claim 4. char- 
acterized in that the shear plate has rows of elon- 
gate apertures, which rows terminate in channel- 
shaped recesses which extend in a direction trans- is 
verse to the longitudinal direction of the perfora- 
tions, and the channel-shaped recesses are sepa- 
rated by ridges. 

6. A shaver provided wUh a shear plate as 
claimed in Claim 4 or 5. 20 
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